Reovirus infection of continuous cell cultures such as mouse L-929 fibroblasts or HeLa cells results in cell lysis. However, Loh et al. have reported that human embryonic lung cells (WI-38) exhibit no cytopathology 24 h after reovirus infection, even though the cells support virus replication (15) . Bell and Ross showed that reovirus can establish a latent persistent infection in human embryonic fibroblasts resulting in production and release of progeny virions without consequent modification of cell growth rate (2) . Similarly, Taber et al. (18) have recently established a line of Chinese hamster ovary cells persistently infected with reovirus. Ahmed and Graham (1) have also established persistent infections of L cells by using heavily defective populations of reovirus.
These observations suggest that the response to reovirus infection may be dependent upon certain characteristics of the host cell and not of the virus. We have investigated the possibility that such a differential response to infection might occur as a result of transformation. This suggestion is supported by the recent evidence of Hashiro et al. (10) that reovirus is preferentially cytotoxic for certain transformed cell lines. The replication of reovirus and the cellular response to infection in normal and simian virus the transformed cells and a prolonged noncytocidal infection in normal cells.
MATERIALS AND METHODS Cells. Mouse fibroblasts, strain L-929, were grown in Eagle minimal essential medium (MEM) supplemented with 5% heat-inactivated fetal calf serum (FCS) as previously described (16) . Human embryonic lung cells, strain WI-38, at passage number 13 were purchased from Cell Associates, Inc. and grown in MEM supplemented with 10% FCS. The cultures were passaged when monolayers reached confluency at a split ratio of 1:4 according to the procedure of Hayflick (11) . WI-38 VA 13 2RA, SV40-transformed WI-28 cells (7) , were kindly provided by A. J. Girardi. These cells were passaged as were the WI-38 cells, except that MEM was supplemented with 5% FCS, and the split ratio was 1:5 instead of 1:4. Virus. Reovirus type 3, Dearing strain, was propagated in L cell suspension cultures. Virus for all experiments was used after no more than 4 PFU/cell of reovirus. After an adsorption period of 5 to 6 h, the cultures were washed three times with MEM without serum. Antireovirus guinea pig serum, which had been previously titrated by plaque neutralization assay, was appropriately diluted in MEM and added to the cultures to neutralize unadsorbed virus. After 1 h at room temperature, the serum was washed from the cultures with MEM. The cells were removed by trypsinization, resuspended in growth medium, and counted. The cell suspension was diluted, and 0.1 ml of the suspension containing 30 to 300 cells was inoculated onto tissue culture dishes (60 by 15 mm each) with 1.5 ml of growth medium. The cells were allowed to attach for 4 h at 370C, after which 2.5 x 106 L-929 cells were added to each culture. After an additional 2-h attachment period at 37°C, the growth medium was removed and an agar overlay was added as described for the virus plaque assay. The final dilutions of the infected normal and transformed WI-38 cells were centrifuged to remove the cells, and 0.1 ml of each supematant was added to L-929 monolayers and overlaid with agar to serve as control preparations. After incubation for 3 days at 37°C in 5% C02 in air, a second overlay containing 20% FCS was added to each culture. On the sixth day, a third overlay containing neutral red was added, and the plaques were counted. Measurement of DNA synthesis. Monolayer cultures were infected at a multiplicity of infection of 100 PFU/cell in 2 ml of growth medium containing 100 yg of kanamycin per ml. At selected intervals, duplicate control and infected cultures were pulse-labeled for 30 min with 0.5 uCi of [3H]thymidine per ml. Labeling was terminated by removal of the growth medium and addition of 2.5 ml of cold MEM without serum. The cultures were washed twice with cold MEM followed by the addition of cold 5% trichloroacetic acid. The cultures were disrupted by sonic treatment and stored at 4°C for at least 1 h. The trichloroacetic acid-insoluble precipitate was collected on membrane filters (Millipore Corp.) and air dried, and radioactivity was determined by liquid scintillation counting.
Isotopes.
[3H]thymidine (19.9 Ci/mmol) was purchased from New England Nuclear Corp.
RESULTS
Reovirus replication in normal and transformed cells. It has been reported that normal WI-38 cells support reovirus replication which does not result in observable cytopathology within 24 h after infection (15), a time when reovirus-infected L cells are lysed as a result of infection (5) . However, the time course of the infection in WI-38 cells was not reported. If normal and transformed cells respond differently to reovirus infection, it is important to characterize virus replication in each cell type.
There was a progressive association of reovirus to both normal and transforned WI-38 cells (Fig. 1) . Maximum virus association to both cell types occurred approximately 3 h after the addition of virus. This corresponds to the time of maximum adsorption observed during reovirus infection of L cells (8) .
The time course of reovirus replication and the virus yield were similar in normal and transformed WI-38 cells but were markedly different in L-929 cells (Fig. 2) (Fig. 3) (Fig.  4a) , which corresponds to the time of appearance of the first progeny virions (Fig. 2) (Fig. 2) , and no inhibition of DNA synthesis was detected as late as 36 h after infection (Fig. 4b) . However, inhibition of DNA synthesis began in transformned WI-38 cells at 15 to 18 h after infection (Fig. 4c) .
As in L cells, the beginning of the inhibition of DNA synthesis in transformed cells corresponded to the time of appearance of progeny virions (Fig. 2) . It should be noted that inhibition of DNA synthesis began in transformed cells at a time when the infected cells exhibited no cytopathology, and the inhibition was nearly complete before significant cytopathology was detected (Fig. 3) . DISCUSSION Reovirus mediates a selective destruction of transformed human cells. The oncolytic activity of certain other viruses has been related to the ability of the virions to adsorb to and replicate in the transformed but not the normal cell (19 CRA nfected,. The data presented here suggest the possibility that the selective cytolytic effect of reovirus for transformed cells may, in part, be related to the virus-mediated inhibition of cellular DNA synthesis in those cells. This inhibitio4n occurred in transformed cells before the appearance of detectable cytopathology and may indicate a primary biochemical lesion leading to cell lysis.
Since reovirus has been shown to inhibit the initiation of DNA synthesis in L cells (4, 9) , and since the regulation of initiation may be modified in transformed cells, reovirus may select for characteristics which control DNA synthesis in transformed cells. However, other changes in cellular macromolecular metabolism in normal and transformed cells have not been studied in sufficient detail to establish whether or not the inhibition of DNA synthesis is the initial virusinduced modification.
It is apparent that certain features of reovirus replication and the resulting effects on the host differ in normal and transformed human cells and continuous cell lines which possess neoplastic characteristics. This lytic response appears to be selective for other transformed cells, and suggests reovirus may prove to be a useful probe in characterizing differences in certain normal and transformed cells. The therapeutic value of such oncolytic selectivity has been suggested in earlier studies (3, 14) . In addition, reovirus has recently been shown to possess significant therapeutic value in mouse tumor systems (12, 13) . This effect appears to be mediated by immune enhancement. Both oncolysis and antigenic modification could result from the ability of reovirus to selectively alter transformed cells.
